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DETAILED ACTION 

This Office Action is in response to the application filed on 8/14/03. Currently, claims 1- 
18 are pending. 

Specification 

The disclosure is objected to because of the following informalities: In paragraphs 
[0031], lines 1 1 and 13, and [0036], lines 9 and 1 1, the specification discloses "ions/cm 2 " as the 
units for concentration, however the units for concentration should be "ions/cm 3 ". For 
examination purposes on the merits, the Examiner has regarded "ions/cm " as a typographical 
error. Appropriate correction is required. 

Claim Objections 

Claim 13 is objected to because of the following informalities: In line 23, the limitation 
"san" should be "an". For examination purposes on the merit, the Examiner has regarded "san" 
as a typographical error and, has examined the claim as if the limitation reads "an". Appropriate 
correction is required. 

Claims 5, 12, and 18 are objected to because of the following informalities: In lines 2 
and 4, respectively, the limitation shows "ions/cm " as the units for concentration, instead the 
units for concentration should be "ions/cm ". For examination purposes on the merits, the 
Examiner has regarded "ions/cm " as a typographical error and, has examined the claims as if the 
limitation reads "ions/cm ". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 13-18 recites the limitation "the polysilicon layer 1 ' in line 6, of independent claim 
13. There is insufficient antecedent basis for this limitation in the claim. 

The limitation "the polysilicon layer", in claim 13, lacks antecedent basis, in that it does 
not appear to be disclosed anywhere in the specification that the mask is set above the 
polysilicon layer. The specification only discloses setting the mask above the photoresist layer. 
Therefore, for the purpose of examination, on the merits, the Examiner has regarded "the 
polysilicon layer" as the "photoresist layer". 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fukata et al. 
US Patent 6,452,241 in view of Somekh et al. US Patent 4,231,81 1. 

Fukata shows the semiconductor method substantially as claimed. See figures 1-9, and 
corresponding text, pertaining to claims 1, 6, and 13, where Fukata shows a method of forming 
an LDD of a polysilicon TFT, comprising: providing a substrate 1 having a polysilicon layer 31 
(figure 9, patterned polysilicon layer) thereon, wherein the polysilicon layer comprises a first 
region 6 and second region 7, 8; performing an ion implantation step using a mask for 
simultaneously forming source/drain in the first region of the polysilicon layer and an LDD in 
the polysilicon layer underneath the edge portion (figure 9; col. 8, lines 40-45). In addition, 
Fukata shows, pertaining to claims 4 and 1 1, the method wherein, the step of forming the 
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polysilicon layer comprises: forming an amorphous silicon layer 31 on the substrate (col. 6, lines 
10-15); and performing a laser annealing process for transforming the amorphous silicon layer to 
a polysilicon layer (col. 6, lines 10-15); 

However, Fukata fails to show, pertaining to claims 1, 6, and 13, forming a photoresist 
layer on the polysilicon layer; setting a mask above the photoresist layer, wherein the mask 
comprises a non-exposing region, an exposing region, and a partial-exposing region; performing 
a photolithography and etching process for forming a patterned photoresist layer for exposing the 
first region and covering the second region, wherein the patterned photoresist layer covering the 
second region comprises a middle portion and an edge portion, and wherein the middle portion is 
thicker than the edge portion; and performing an ion implantation step using the photoresist 
layer as a mask. In addition, Fukata fails to show, pertaining to claims 2, 3, 9, 10, 16, and 17, the 
method wherein the thickness of the middle portion of the photoresist layer is about 1 to 5 jam 
and the thickness of the edge portion of the photoresist layer and the width of the LDD is about 
0.1 to 1 jam. Fukata also fails to show, pertaining to claims 5, 12, and 18, the method wherein 
the ion concentration in the source/drain is about 1 x 10 14 to 1 x 10 15 ions/cm 3 , and the ion 

1 1 1 A *1 

concentration in the LDD is about 1x10 to 1x10 ions/cm . Finally, Fukata fails to show, 
pertaining to claims 7, 8, 14 and 15, the method wherein the partial-exposing region of the mask 
comprises a pattern of a plurality of long strips having a width of the long strips and a distance 
between two adjacent long strips of about 0.05 to 0.5 (am. 

Somekh teaches in figures 1-6, and corresponding text, in similar semiconductor method, 
including a photoresist and mask technique, pertaining to claims 1, 6, and 13, setting a mask 32a- 
c above the photoresist layer, wherein the mask comprises a non-exposing region 32a, a 
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exposing region 32c, and a partial-exposing region 32b; forming a patterned photoresist layer on 
the polysilicon layer for exposing the first region and covering the second region (figure 5), 
wherein the patterned photoresist layer covering the second region comprises a middle portion 
34a and an edge portion (col. 4, lines 24-27), and wherein the middle portion is thicker than the 
edge portion (col. 4, 18-23); and performing an ion implantation step using the photoresist layer 
as a mask (col. 4, lines 27-30). In addition, Somekh teaches, pertaining to claims 2, 3, 9, 10, 16, 
and 17, the method wherein the thickness of the middle portion of the photoresist layer is about 1 
to 5 |iim and the thickness of the edge portion of the photoresist layer is about 0.1 to 1 jim (col. 4, 
lines 18-23). Finally, Somekh teaches, pertaining to claims 7, 8, 14 and 15, the method wherein 
the partial-exposing region of the mask comprises a pattern of a plurality of long strips having a 
width of the long strips and a distance between two adjacent long strips of about 0.05 to 0.5 jum 
(col. 2, lines 63-64). 

It would have been obvious to one of ordinary skill in the art to have replaced the 
masking technique, shown in Fukata, by setting a mask above a photoresist layer, wherein the 
mask comprises a non-exposing region, a exposing region, and a partial-exposing region; and to 
have formed a patterned photoresist layer on the polysilicon layer for exposing the first region 
and covering the second region, wherein the patterned photoresist layer covering the second 
region comprises a middle portion and an edge portion, and wherein the middle portion is thicker 
than the edge portion; and to have performed an ion implantation step using the photoresist layer 
as a mask, in the method of Fukata, pertaining to claims 1, 6, and 13, according to the teachings 
of Somekh, with the motivation that, as stated in Somekh, shown in figures 3-5; abstract; col. 1, 
lines 36-41; col. 2, lines 18-30; col. 4, lines 1-30, the self-aligned single masking technique 
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taught by Somekh, is used to improve misalignments that result from conventional two masking 
techniques used in photolithographic fabrication. In addition, the self-aligned single masking 
technique, also helps improves cost-efficiency and high production processing of semiconductor 
devices. Finally, one of ordinary skill in the art would use the self-aligned single mask technique, 
for the purpose of creating a more defined LDD region profile. 

It would have been obvious to one of ordinary skill in the art to incorporate, the thickness 
of the middle portion of the photoresist layer being about 1 to 5 jam and the thickness of the edge 
portion of the photoresist layer being about 0.1 to 1 jam, in the method of Fukata, pertaining to 
claims 2, 3, 9, 10, 16, and 17, according to the teachings of Somekh, with the motivation that, as 
stated in Somekh, col. 4, lines 18-23, the thickness of the middle and edge portion of the 
photoresist layer, are about 1 and 0.5 jam, respectively. Therefore, one of ordinary skill in the art 
would use the claimed thickness, being reasonable in range, for the purpose of aligning the 
photoresist layer edges to perform a single mask technique including an ion implantation method 
to form the source/drain regions. 

It would have been obvious to one of ordinary skill in the art to incorporate, the partial- 
exposing region of the mask comprising a pattern of a plurality of long strips having a width and 
a distance between two adjacent long strips of about 0.05 to 0.5 jam, in the method of Fukata, 
pertaining to claims 7, 8, 14 and 15, according to the teachings of Somekh, with the motivation 
that, as stated in Somekh, col. 2, lines 63-64, the width of the long strips is about 0.4 jam wide 
and the strips are separated by 0.4 yim spaces, as a result, one of ordinary skill in the art would 
conclude that the claimed ranges are reasonable. The purpose of the spacing is to decrease the 
intensity of the illumination process in order to vary the thickness of the photoresist layer. 
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It would have been obvious to one of ordinary skill in the art to incorporate, the method 
wherein the ion concentration in the source/drain is about 1 x 10 14 to 1 x 10 15 ions/cm 3 , and the 
ion concentration in the LDD is about 1 x 10 12 to 1 x 10 14 ions/cm 3 , pertaining to claims 5, 12, 
and 18, in the method of Fukata, based on the combined Fukata in view of Somekh, with the 
motivation that, both methods are performed under the use of conventional techniques, resulting 
in the formation of the source/drain and LDD regions using ion implantation techniques. The 
claimed ion concentrations of the source/drain and LDD regions are considered to be within 
conventional specifications, especially since no criticality has been shown. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 571-272-1671. The 
examiner can normally be reached on Monday-Friday 9:30am -6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling can be reached on 571-272-1679. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Stanetta Isaac 
Patent Examiner 
August 11,2004 
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PRIMARY PATENT EXAMINER 
TC2800.AU 2812 



